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1 Introduction
In RAN1 #90 meeting, the following agreements about random access procedure were made :

	Agreements:
· For contention-based NR 4-step RA procedure

· SCS for Msg 1 

· configured in the RACH configuration

· SCS for Msg 2

· the same as the numerology of RMSI
· SCS for Msg 3

· configured in the RACH configuration separately from SCS for Msg1
· SCS for Msg 4

· the same as in Msg.2

· For contention-free RA procedure for handover, the SCS for Msg1 and the SCS for Msg2 are provided in the handover command


	Agreements:
· For single Msg1 RACH, the RAR window starts from the first available CORESET after a fixed duration from the end of Msg1 transmission
· The fixed duration is X T_s
· X is the same for all RACH occasions
· FFS: whether CORESET starting position is aligned with slot boundary
· FFS: the value of X

· FFS: whether X is frequency range dependent


In RAN1 NR AH 1709 meeting, the following agreements were attained:
	Agreements:
· For RAR, X can be supported for the timing gap between the end of MSg1 transmission and the starting position of the CORESET for RAR
· Value of X = ceiling((/(symbol duration))*symbol duration, where the symbol duration is based on the RAR numerology
· Where ( is to accommodate sufficient time for UE Tx-Rx switching if needed (e.g., for TDD)
· Note: UE Tx-Rx switching latency is up to RAN4


Besides, in RAN2 #98, the following agreement about when to start RAR window was attained [1]:
	· RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.


In this contribution, we raise our concern on the overlapping issues between TS 38.213 and TS 38.321. At the same time, the definition of CORESET has been introduced into RAN1, so the relationship between CORESET and RAR window shall be discussed further.
2 Discussion
2.1 Overlapping issues on RAR reception in TS 38.213 and TS 38.321

In the running TS 38.321, RAR reception is presented in section 5.1.4, and some description is as follows:
	Once the Random Access Preamble is transmitted, the MAC entity shall:

1>
if 'multiple preamble transmission' has been signalled:

Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.

2>
start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindowSizeTimer is running;
1>
else:

2>
start the ra-ResponseWindowSizeTimer at the NR-UNIT that contains the end of the preamble transmission plus [TBD] NR-UNITs;


As the above description, after the NR-UNIT contains the end of the first preamble, UE will wait exact [TBD] NR-UNITs to start RAR window.
In the running TS 38.213, there is also a brief description about RAR reception in section 8.2 as follows:
	A UE attempts to detect a PDCCH with the indicated RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the symbol of the earliest control resource set the UE is configured for Type1-PDCCH common search space, as defined in Subclause 10.1, that is [X symbols] after the last symbol of the preamble sequence transmission. The length of the window is provided by higher layer parameter [rar-windowlength].


According to the description in TS 38.231, after the last symbol contains preamble sequence, UE will wait [X symbols], and if the next symbol is the first symbol of a CORESET configured for PDCCH common search space, UE will start RAR window. Otherwise, UE will still wait some symbols, until the first symbol of the earliest CORESET configured for PDCCH common search space arrives. 
It seems there exists some contradiction among the descriptions about when RAR window will be started in TS 38.321 and TS 38.213. This contradiction should be clarified. Since such issue is specified in MAC specification in LTE, it may be suitable covered by TS 38.321. To keep alignment with RAN1’s agreement, [TBD] NR-UNITs in TS 38.321 can be replaced by X symbols, where value of X = ceiling((/(symbol duration))*symbol duration, and the symbol duration is based on the RAR numerology.
Proposal 1: RAN2 confirms that RAR reception issues should be covered by TS 38.321, and RAN2 should send a LS to RAN1 to raise our concern on the above mentioned issue.
Proposal 2: RAN2 confirms that [TBD] NR-UNITs in TS 38.321 can be replaced by ceiling((/(symbol duration))*symbol duration.

2.2 Relationship between CORESET and RAR window
According to the above discussion, RAR window is control by MAC layer, i.e. when RAR window should be started. At the same time, the concept of CORESET has been introduced into RAN1. Some descriptions about CORESET are as follows [2]:
· One or multiple (CORESETs) can be configured for a UE. 

· The CORESET bandwidth is smaller than or equal to the carrier bandwidth

· Working assumption that the CORESET duration is configurable; 1-2 OFDM symbols for carrier bandwidths >X resource blocks and 1-3 OFDM symbols for bandwidths ≤X resource blocks where X is FFS.

· One CORESET is configured by the MIB in the PBCH

· For a CORESET which is configured by UE-specific higher-layer signalling, at least the following parameters are configured,
· Frequency-domain resources, which may or may not be contiguous
· Starting OFDM symbol and time duration

· REG bundle size if the configuration is explicit

· Transmission type (i.e., interleaved or non-interleaved)
In current discussion of RAN1, CORESET is invisible to MAC layer. There may exist a situation where part of common CORESET overlaps with RAR window, which is different from the situation in LTE where common search space for PDCCH always completely located in RAR window. Thus, further study about the relationship between CORESET and RAR window is needed.

Observation 1: The relationship between CORESET and RAR window needs further study.
3 Conclusion

This contribution discusses some issues about RAR reception and proposes the following contribution and proposals:
Observation 1: The relationship between CORESET and RAR window needs further study.
Proposal 1: RAN2 confirms that RAR reception issues should be covered by TS 38.321, and RAN 2 should  send a LS to RAN1 to raise our concern on the above mentioned issue.

Proposal 2: RAN2 confirms that [TBD] NR-UNITs in TS 38.321 can be replaced by ceiling((/(symbol duration))*symbol duration.
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